Exogenous nitric oxide negatively regulates c-Jun N-terminal kinase activation via inhibiting endogenous NO-induced S-nitrosylation during cerebral ischemia and reperfusion in rat hippocampus.
Nitric oxide (NO), synthesized from l-arginine by NO synthases, is a small endogenous free radical with multiple functions. The c-Jun N-terminal kinase (JNK) signaling pathway plays a critical role in mediating apoptosis in cerebral ischemia and reperfusion. In this study, we found that the NO donor sodium nitroprusside (SNP) can decrease the damage of hippocampal neurons induced by cerebral ischemia and reperfusion. Our current study demonstrates that SNP can suppress the phosphorylation of JNK3 by suppressing the increased S-nitrosylation of JNK3 induced by cerebral ischemia and reperfusion. In contrast, dithiothreitol reversed the effect of SNP on S-nitrosylation of JNK3. Furthermore, the inhibitor of nNOS (7-NI) and the inhibitor of iNOS (AMT) can decrease JNK3 phosphorylation through decreasing S-nitrosylation of JNK3. Our data suggest that endogenous NO synthesized by NO synthases can increase JNK3 phosphorylation by means of S-nitrosylation during global ischemia/reperfusion in rat hippocampus. However, the exogenous NO (SNP) can reverse the effect of endogenous NO by inhibiting S-nitrosylation of JNK3. Together, these results suggest that the exogenous NO may provide a new clue for stroke therapy.